Somatic cell nuclear transfer in domestic cat oocytes treated with IGF-I for in vitro maturation.
Oocyte maturation and somatic cell nuclear transfer (NT) studies conducted in the domestic cat can provide valuable insights that are relevant to the conservation of endangered species of felids. The present investigation focuses on the in vitro maturation (IVM) of domestic cat oocytes stimulated by insulin-like growth factor-I (IGF-I) and their possible use as recipient cytoplasts for somatic cell NT. In Experiment I, the effects of IGF-I on cat oocyte IVM were monitored. Cumulus-oocyte complexes (COCs) were recovered in TALP-HEPES medium following ovarian follicular aspiration and were classified under a stereomicroscope into four grades using criteria based on cumulus cell investment and the uniformity of ooplasm. The COCs were either cultured in Dulbecco's modified Eagle medium (DMEM) alone as a control group or supplemented with 100 ng/ml IGF-I. After culturing for 32-34 h, oocytes were denuded and maturation rate was evaluated by observing the extrusion of the first polar body and staining with aceto-orcein. The percentages of maturation of Grades 1 and 2 oocytes were significantly increased (P<0.05) in IGF-I supplemented medium compared with medium alone (85.8 versus 65.5 and 70.3 versus 51.8, respectively) whereas the maturation rates of Grades 3 and 4 oocytes were not different. The IVM of Grade 1 oocytes was significantly higher (P<0.05) than for all other grades in both control and experimental groups. In Experiment II, the in vitro development of cat NT embryos using cumulus cells, fetal or adult fibroblasts as donor nuclei was investigated. The IVM oocytes in medium containing IGF-I were enucleated and fused with cumulus cells, fetal or adult fibroblasts between passages 2 and 4 of culture. Reconstructed embryos were cultured and monitored every 24h for progression of development through Day 9. There was no significant difference in the percentage of fusion of NT embryos using different donor nuclei whereas the cleavage rates of NT embryos reconstructed with fetal fibroblasts and cumulus cells were significantly higher (P<0.05) than those reconstructed with adult fibroblasts (72.5 and 70.7% versus 54.8%, respectively). Development of NT embryos reconstructed with adult fibroblast to the morula stage was significantly lower (P<0.05) compared with cumulus cell or fetal fibroblast donor cells (25.8% versus 37.9 or 47.5%, respectively). However, no difference was observed in development to the blastocyst stage. These results demonstrated that IGF-I promoted the IVM of domestic cat oocytes. The enucleated IVM oocytes could be used as recipient cytoplasm for fetal and adult somatic cell nuclei resulting in the production of cloned cat embryos.